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When people generate ideas based on highly accessible stereotypes and schemata, they will produce ideas that are more similar to one another, and less often reach for remote, unusual associations. However, when individuals are compelled to reach beyond their schematic and stereotypic knowledge, this should boost their potential for divergent thinking and, subsequently, creativity (Förster, Friedman, Butterbach, & Sassenberg, 2005; Sassenberg & Moskowitz, 2005) .
But reliance on schemata and stereotypes is not detrimental to all cognition -after all, schemata (abstract generalizations of information) allow individuals to create expectancies about the world around them, and swiftly regulate behavior according to those expectancies (Roese & Sherman, 2007) . In consequence, consistency theories and social cognition research argue that schema-and stereotype-inconsistent information disrupts fluency in information processing (Rubin, Paolini, & Crisp, 2013) , and can be experienced as threatening (Mendes et al., 2007) . For instance, in one set of studies, interacting with a SCHEMA INCONSISTENCY AND CREATIVITY 5 schema inconsistent individual (the targets' accent or socio-economic status and ethnicity were inconsistent) led to cardiovascular threat responses, and poorer performance on a word finding task (Mendes et al., 2007) . Likewise, witnessing unexpected violations of socially established norms decreased the total number of ideas, and the number of creative ideas generated (Porath & Erez, 2009 ).
In contrast to the above, schema-inconsistencies have also been found to up-lift creative performance. Evidence for this can be found in the intergroup and creativity literature. In one line of studies thinking up various counter-stereotypes led to the generation of more creative ideas (Gocłowska et al., 2013, Experiment 2) , and more insight problems solved (Vasiljevic & Crisp, 2013 Experiment 3) . In another series of experiments, creativity increased when individuals faced non-social schema inconsistencies. Wan and Chiu (2002) asked participants to solve a set of conceptual problems that were consistent (e.g., What is a piece of coat that is also a piece of animal skin?) or inconsistent with people's schemata (e.g.,
What is a piece of furniture that is also a kind of fruit?). Those primed with schemainconsistent combinations performed better on the Torrance Tests of Creativity Thinking (Experiment 1), and built more creative LEGO models (Experiment 2).
Importantly, these effects were observed not just on creativity measures, but also on measures of divergent thinking, suggesting that it is specifically divergent thought -flexible switching among a broad range of categories, approaches and sets -that has led to improvements in creative performance. For instance in the studies of Ritter and colleagues (2012) participants who, in a virtual reality lab, were faced with events that were inconsistent (versus consistent) with their schemata about the laws of physics (e.g., participants walked towards a suitcase that was decreasing, instead of increasing, with distance), used more conceptual categories in idea generation (controlling for fluency). Also following exposure to SCHEMA INCONSISTENCY AND CREATIVITY 6 counter -stereotypes, participants' cognitive performance improved on a task where they had to overcome fixation on primed exemplars ; Experiment 1).
Taken together, there is work indicating that schema inconsistencies are associated with detriments to cognitive performance, as well as work indicating schema-inconsistencies actually promote creativity and divergent thinking. Accordingly, we need to move away from asking whether schema inconsistencies hurt or help creativity, and seek to illuminate when either of these effects emerge.
Need for Structure and Idea Generation
While many research paradigms assume that inconsistencies are downright aversive, one can also imagine situations when having one's expectancies challenged is desirable: for instance when someone is bored, or motivated to achieve a more accurate view of a given topic (Kruglanski & Shteynberg, 2012) . In other words, depending on the context, as well as individual dispositions, the extent to which individuals are open to disconfirmation will vary.
One key facet of this type of readiness for schema-inconsistency is Personal Need for Structure: the extent to which individuals desire structure and predictability, and dislike uncertainty, oddity, and violation of expectations. (PNS; Rietzschel, De Dreu, & Nijstad, 2007; Neuberg & Newsom, 1993) . People high in PNS tend to organize information using simple cognitive structures such as stereotypes (Neuberg & Newsom, 1993; Schaller, Boyd, Yohannes, & O'Brien, 1995) , and when working on tasks, they prefer to do things according to fixed rules and procedures. Individuals high in PNS are more satisfied when given a task that contains, rather than lacks, structure (Slijkhuis, 2012, pp. 87-90) . When given choicefor instance to draw an alien creature according to structured guidelines, or without themindividuals high in PNS more often choose to work with guidelines (Slijkhuis, 2012, pp. 84-86) . Conditions permitting their preference for a more structured process occasionally translates into generating ideas in a convergent manner. This was discovered when Rietzschel SCHEMA INCONSISTENCY AND CREATIVITY 7 et al. (2007) measured PNS and Personal Fear of Invalidity (PFI, the concern about making the wrong decision). The authors argued that PNS could lead to the generation of many ideas within a narrow set of semantic categories. However, whether this actually happens, depends on PFI. In individuals high in PFI, who tend to doubt and deliberate, convergent idea generation will be undermined, because the tendency to deliberate (PFI) will interfere with generating ideas in a simple and decisive fashion (PNS). When PFI is low however, high PNS individuals will be free to generate ideas quickly and decisively, without unnecessary interruptions. In line with this hypothesis, in two experiments, a combination of high PNS and low fear of invalidity led participants to generate convergent ideas: numerous ideas within narrow sets of semantic categories (Rietzschel et al., 2007) . Interestingly, increased convergent thought also led to the generation of more original ideas, highlighting convergent thought as a second mechanism -alongside divergent thinking -via which creative ideas can emerge (also see Dual Pathway to Creativity Model; De Dreu, Nijstad et al., 2010) .
Because people high in PNS have this high preference for structure, schematic thinking, and convergent idea generation, PNS might interfere with the divergent thinking style induced by schema-inconsistencies. This can perhaps be better understood when we consider how individuals reach creative solutions using either divergent or convergent thought. When asked to generate different uses of a brick, people can draw from a wide base of semantic categories: their ideas could have to do with building something, using the brick as a weight, or with using it for the purpose of violence. When generating ideas, a divergent thinker would quickly alternate between different categories ("use it to hit someone", "build a wall", "use as a doorstep"), while a convergent thinker would tend to focus on exploiting one and the same semantic category for an extended time ("to build a house", "to build a wall", "to build a kitchen cabinet"). So, while convergent thinkers look for ideas by digging deep, SCHEMA INCONSISTENCY AND CREATIVITY 8 divergent thinkers use a broad set of semantic categories, and tend to switch between these categories a lot. But what happens when both tendencies are active, such as in the case of high PNS individuals exposed to inconsistencies? One can imagine that when divergent thinking is activated in individuals high in PNS, their preference for convergent thought will interfere with the effects of the prime (De Dreu, Nijstad, & Baas, 2010) .
Some indirect support for the idea that PNS moderates the effect of inconsistencies on creativity comes from studies showing that variables related to PNS moderate the impact of inconsistencies. For instance, in one study schema-inconsistencies (exposure to vignettes where a target's university grades were inconsistent with the target's performance) led to increased quality and originality of creative solutions, but only in individuals with high problem re-construction ability (akin to low PNS; Reiter-Palmon, Mumford, O'Connor Boes, & Runco, 1997). In another line of research, multicultural experiences -experiences which tend to violate people's expectations -led to increased divergent thought, but only in individuals who were high in openness to experience (akin to low PNS; Neuberg & Newsom, 1999) , and in the absence of time pressure (akin to low PNS; Leung & Chiu, 2008) . Also PNS itself has been found to inhibit the effects of stimuli that normally associate with creativity. In a series of studies, informational feedback, work autonomy, and decreased control -aspects of the work environment that are associated with more permissiveness and freedom to generate divergent solutions -increased creativity and innovation at work, but only in individuals whose PNS was low . Finally, in the realm of intergroup processes, prejudice reduction interventions that used counter-stereotypic impression formation tasks increased the flexibility and originality of ideas, but only when PNS was low .
The Current Studies: Hypotheses and Overview
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Our review of the literature suggests that schema inconsistencies can both block and release creativity, and that PNS might be the key to understanding this paradox. In individuals high in PNS, their preference for structure and convergent thinking may disrupt divergent thinking processes prompted by inconsistencies, with reduced creativity as the end result. However, in individuals low in PNS, who have less of a preference for structure and convergence, schema inconsistencies should prompt more divergent and creative thought without any obstacle. We tested these possibilities in two studies, using the PNS Scale (Neuberg & Newsom, 1993; Rietzschel et al., 2007) , and two different manipulations of schema-violation as the core independent variables. Accordingly, we predicted that schema violations would impede creativity in individuals higher in PNS, and promote creativity in those with lower PNS. In Study 1, we focused on creative insight performance; in Study 2 we considered convergent and divergent thinking as two core processes underlying creativity (e.g., . The use of both convergent and divergent processes in Study 2 allowed us also to test the prediction that schema inconsistencies (under varying levels of PNS) affect specifically divergent, and not convergent thinking.
Study 1 Participants
Sixty-nine undergraduates from a UK university completed an online questionnaire in exchange for course credit. We analysed data from 61 participants (M age = 21, 20% males, 57% psychology students). Because the study was run online, we excluded participants with extremely long or short completion times. This did not alter the focal results in any significant way 1 .
Procedures and Manipulations
After providing informed consent, participants first completed the 12 item Personal Need for Structure scale (7 point Likert-type scale with M = 4.13, SD = 0.93, and Cronbach's α = .84; Neuberg & Newsom, 1993) followed by filler personality items. The PNS scale contains items such as "I enjoy having a clear and structured mode of life." or "I don't like situations that are uncertain." To manipulate schema inconsistency, we presented participants with a stereotype consistent (male mechanic), or inconsistent (female mechanic) target, and asked them to describe this person using 10 single adjectives (following Hutter & Crisp, 2005) . Debriefing took place upon completion of the study.
Dependent Variables
Following the schema inconsistency manipulation participants responded on five questions about their creative self-efficacy (Tierney & Farmer, 2002 Carpet. When solving this creative performance task, participants usually think of objects close to one of the presented exemplars, but in order to find a correct solution, they have to overcome fixedness on immediate associates, and generate a remote association -only this type response will provide a well-fitting solution to the problem. Divergent, flexible thinking is needed to perform this task (Harkins, 2006) . 
Results
Analytic approach and manipulation check.
Data were analyzed using moderated regression analyses in the SPSS PROCESS macro (Hayes, 2013) , with conditions being contrast coded as -1 (schema-consistent) and +1 
Mood.
We ran the same regression analyses on each of the four mood variables. PNS predicted less positive activating moods (B = -0.24, t = -2.08, p = .041), and less positive deactivating moods (B = -0.31, t = -2.01, p = .049), but not negative activating (B = 0.31, t = 1.92, p = .061), nor negative deactivating moods (B = -0.01, t = 0.47, p = .962). There were no significant effects of inconsistency (all ps >.26), nor significant interaction effects (all ps > .16) on any of the mood states.
Creativity.
To test our main hypothesis, we repeated the above analysis, but this time entering the number of correctly solved RAT-items as the dependent measure of creativity. Analysis revealed no effect of PNS (B = -0.61, t = -1.21, p = .233), nor schema inconsistency (B = SCHEMA INCONSISTENCY AND CREATIVITY 12 0.06, t = 0.14, p = .886), but a significant two-way interaction between condition and PNS (B = -1.37, t = -2.67, p = .010; for effect sizes and power, see Methodological appendix). The interaction is shown in Figure 1 (left panel).
We inspected the slopes representing the relationship between PNS and RAT performance as a function of the manipulated variable. This revealed a significant negative effect of PNS on RAT performance in the schema inconsistency condition (B = -2.03, t = -2.40, p = .020). In the schema consistency condition there was a positive but insignificant effect of PNS on RAT performance (B = .71, t = 1.22, p = .227). A PNS score of 5.06 was equivalent to 1SD above the mean, and a PNS score of 3.21 indicated 1SD below the mean (M = 4.13, SD = 0.93). To understand at what levels of PNS inconsistencies impact creativity, we probed the interaction using the Johnson-Neyman regions of significance estimate, available via the SPSS PROCESS macro (Hayes, 2013) 2 . On the upper end of the scale (note that in this study we used a 1-7 scale), the regions of significance analysis identified 5.19 (equivalent to 1.14 SD above M) as the point of transition between a statistically significant, and a statistically non-significant effect of the manipulation (B = -1.38, t = -2.00, p = .050).
This indicates that for PNS scores from 5.19 to the highest value observed (6.17), schema inconsistency significantly reduced creative performance. In other words, at higher levels of PNS, participants exposed to schema inconsistency were significantly less creative, than those exposed to a schema consistent target. However, Figure 2 also shows 3.24 (0.97 SD below M) as the point of transition at the lower end of the scale (B = 1.29, t = 2.00, p = .050).
This indicates that for PNS scores from 3.24 to the lowest observed value (1.58), schema inconsistency positively predicted creative performance. In other words, at lower levels of PNS, participants exposed to schema inconsistency were significantly more creative, relative to those exposed to a schema consistent target. To eliminate the possibility that the effects obtained have been due to changes in mood, we repeated the same analyses but this time SCHEMA INCONSISTENCY AND CREATIVITY 13 including the four mood types as covariates in our analyses -the results remained unchanged 3 .
This pattern of results supports our prediction that facing a schema inconsistent (vs. consistent) target elicits less creative insights when PNS is high, and more creative insights when PNS is low. These effects are specifically caused by the inconsistent stimuli. Finally, this study found no support for the possibility that the resulting uplift and decrease to creativity are due to mood.
Study 2
In Study 1 exposure to schema inconsistency decreased creative performance when PNS was high, yet increased creativity among those with low PNS. Creative performance was operationalized in terms of insight performance, which requires divergent thinking (Harkins, 2006; Kounios et al., 2006) . Study 2 was designed to directly test the effect to divergent thinking, using a task that allows for independent assessment of convergent and divergent thinking processes (i.e., the "pasta task"; De Dreu, Baas et al., 2013; Dijksterhuis & Meurs, 2006) . Testing effects of inconsistencies to both convergent and divergent thinking is something that, to our best knowledge, has not been done before and could further strengthen the claim of specificity of the schema-inconsistency effect. In addition, we created a new set of materials to manipulate schema violations, so as to exclude the possibility that Study 1 results are limited to the specific (counter) stereotypes of (fe)male mechanics.
Pretest
Study 2 manipulated schema inconsistency via visual stimuli: we asked participants to memorize a series of target photographs presented on a background that was matched, or mismatched with the target identity (e.g., an Eskimo walking on a snowy landscape vs. an Eskimo walking the desert). We initially created 20 images by placing a human target on a background that was consistent or inconsistent with expectations. The images in both SCHEMA INCONSISTENCY AND CREATIVITY 14 conditions were counter-balanced on content (i.e., the same targets and backgrounds were used in either condition). For instance in the inconsistent condition we placed a Bedouin on a snowy landscape, and an Eskimo on the desert, while in the consistent condition we reversed the combination by placing the Bedouin on the desert, and the Eskimo on the snowy landscape. We pretested 20 images built from 5 sets of background and target stimuli. .01, all p's < .001. In all cases, the inconsistent images were found more surprising than the consistent ones. There was also a significant difference for ambivalence between consistent and inconsistent images for all 5 sets: Fs (1,30) between 8.44 -20.72, all p's < .01, such that, in all cases, the inconsistent images were found more ambivalent than the consistent ones.
We ran similar analyses with the items negative and positive as dependent variables, which only revealed differences in valence for the third set of images (men in suits/Buddhists; in an office/Buddhist temple). For this set, the two inconsistent images (M = 3.50, SD = 1.14) were seen as more negative than the two consistent ones (M = 2.73, SD = 1.06): F (1,30) = 22.81, p <.001; while ps > .12 for the remaining sets. Corresponding differences for Set 3 were found on the item positive, where the inconsistent images (M = 3.61, SD = 1.09) were seen as less positive than the consistent ones (M = 4.11, SD = 1.11): F (1,30) = 8.70, p =.006, while ps > .06 for the remaining sets. In addition to significant differences in valence, there was also an ambiguity about the identity of the targets depicted in Set 3 (men in black suits could be seen either as businessmen, or as Mafiosi), and for that reason, these images were not included in Study 2.
Participants
Eighty-five undergraduate students at the University of Amsterdam participated for payment (equivalent of 5 USD) or course credit. We analyzed data from 82 participants (M age = 23, 32% males, 32% psychology students). We dropped two participants whose questionnaire responses could not be matched with their results on the creativity task, and one participant who entered song lyrics, instead of performing the task. Removing those participants did not alter the focal results or conclusions.
Procedures and Manipulations
Participants first completed a Dutch version of the PNS scale (6-item Likert type scale, with M = 3.36, SD = 0.86, and Cronbach's α = .84; Rietzschel et al., 2007) , followed by several other filler personality items. Thereafter, participants were shown a series of inconsistent (vs. consistent) images. Participants in the consistent condition saw an astronaut on the Moon, a hipster on the beach, an Eskimo on a snowy background, a Bedouin on the desert, an imam in front of a Mosque, a priest in front of a church, a footballer on a soccer field and, and a hockey player on an ice rink. In the inconsistent condition, participants saw an astronaut on the beach, a hipster on the Moon, an Eskimo on a desert, a Bedouin on a snowy landscape, an imam in front of a church, a priest in front of a Mosque, a footballer on SCHEMA INCONSISTENCY AND CREATIVITY 16 an ice rink and a hockey player on a football field (for examples of stimuli see Figure 2 ). To motivate participants to look at the images, each image displayed was paired with an unrelated word, and participants were told that later on in the procedure they would be tested on how well they have memorized the word-image pairing (to avoid deception, we included a recall test; interested readers may obtain results from the corresponding author) 4 .
Dependent Variables
Following the image viewing task, participants were asked to complete the 'Pastatask' -to come up with as many names for a new kind of pasta as they could think of, within three minutes (De Dreu et al., 2013; Dijksterhuis & Meurs, 2006; Marsh, Ward, & Landau, 1999) . To rate fluency we counted the number of names generated by each participant. In the instruction of the task we embedded five examples of pasta names -all of them ending with the letter "i" (e.g., "maloveni", "paragoni"). If participants, when generating ideas, used more pasta names in line with the prime (ending with "i"; convergent items), this would indicate convergent thought, where a previously activated grammatical rule leads to the generation of items following that rule. If, on the other hand, participants used ideas not in line with the primed rule (not ending with "i"; divergent items) this would indicate an ability to overcome the recently activated solution, akin to overcoming "functional fixedness". Additionally, the task allowed us to count the number of times participants repeat the same rule in idea generation (repetitions), and the number of times they switch rules (switches) (Baas, De Dreu, & Nijstad, 2012; De Dreu et al., 2013) . This measure allows to assess how easily individuals change between various approaches to a task -capturing another aspect of divergent (vs. convergent) thought. Because going beyond an activated rule is likely to lead to a greater variety of responses, we expected that divergent items would be highly correlated with switches, and convergent items with repetitions (De Dreu et al., 2013) .
Using an Excel formula, we assigned each pasta name to one of two categories: those ending with an ''i'' (converging items, as they are in line with the cue given in the instructions) or those not ending with an "i" (diverging items). We also counted category repetitions (number of times in which participants consecutively generated pasta names with the same ending, e.g., lusagna, pastata, tomata), and category switches (number of times when participants switched from one ending, e.g., pennini, to another ending, e.g., lusagna).
Category repetitions 5 associated positively with convergent thinking, r(81) = .83, p < .001, and category switches associated positively with divergent thinking, r(81) = .84, p < .001.
There were no significant correlations between divergent and convergent items, nor between repetitions and switches (all ps < .171, |r| < .15). This was expected, given that participants were not limited in the amount of items that they could generate. As a result, the number of any type of items was a function of the opposite item type, and of the total number of items generated (e.g., the number of divergent items was a function of convergent items and of the total number of ideas generated; also see Nijstad et al., 2010) .
Following the pasta task participants performed a 14-item gap filling exercise (manipulation check of motivational orientation, also see Note 4; further ignored) and were ostensibly tested on their memory of the word-picture association: one by one, images from the manipulation task were displayed on the screen alongside eight words, and participants had to decide which of the eight words displayed originally appeared with the picture. Next, participants were asked to rate the previously seen images on 18 characteristics, related to how interesting (interesting, captivating, noticeable, intriguing, stimulating, funny;
Cronbach's α = .82), surprising (strange, odd, deviant, unfamiliar, indefinable, reverse coded personally relevant, familiar; Cronbach's α = .80), and unpleasant (unpleasant, negative, distasteful, reverse coded positive; Cronbach's α = .79) they were, and a single item measuring ambivalence. They also responded to questions about their enjoyment of the pasta SCHEMA INCONSISTENCY AND CREATIVITY 18 task, and concentration during the procedure, and rated themselves on 29 mood adjectives . We computed four variables for different levels of hedonic tone and activation: positive activating moods (upbeat, happy, excited, cheerful, α = .71), negative activating moods (fearful, angry, ashamed, anxious, contemptuous, upset, worried, loathing, guilty; α= .89), positive deactivating moods (calm, relaxed, at ease, α = .73), and negative deactivating moods (discouraged, apathetic, down, washed-out, depressed, tired, sad; , α= .83; De Dreu et al., 2008) . Six items did not contribute to the scales and were dropped from the analyses.
Results
Analytic approach and manipulation checks.
Data were analyzed using moderated regression analyses in the SPSS PROCESS 
Mood.
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Moderated multiple regression revealed, in line with Study 1, a negative association between PNS and positive activating moods (B = -0.22, t = -2.28, p = .025). PNS had no effect on positive deactivating moods (B = -0.18, t = -1.84, p = .070), negative activating moods (B = -0.09, t = 1.47, p = .150), or negative deactivating moods (B = 0.15, t = 1.92, p = .058). More importantly, there were no significant effects of inconsistency (all ps > .39), and no significant interaction effects, (all ps > .13) on any of the mood states.
Fluency and convergent thinking.
We tested the influence of schema inconsistency and PNS on fluency (number of generated ideas), convergent ideas, and category repetitions. schema inconsistency was negatively related to creativity. In other words, at higher PNS, participants exposed to schema-inconsistency were significantly less creative than those exposed to a schema consistent target. However, the analysis also revealed 2.85 (0.59 SD below M) as the second point of transition (B = .31, t = 1.99, p = .050). This indicates that for PNS scores from 2.85, to the lowest observed value (1.50), schema inconsistency was positively related to creativity. In other words, at lower PNS, participants exposed to schemainconsistency were significantly more creative, relative to those exposed to a schema consistent target. Controlling for moods did not change our conclusions. 6
Category switches.
The same analysis with conceptual switches entered as a DV revealed no significant main effects (inconsistency B = -0.13, t = -.23 p = .820; PNS B = -0.64, t = -.94, p = .351), but an interaction effect between PNS and inconsistency, B = -2.22, t = -3.23, p = .002. We inspected the slopes representing the relationship between PNS and divergent items as a function of the manipulated variable. This revealed a significant negative effect of PNS on divergent items in the schema inconsistency condition (B = -2.89, t = -2.82, p = .006). In the schema-consistency condition the effect of PNS was positive, but it did not reach significance 050. This indicates that for PNS scores from 3.94 to the highest value observed (5.42), schema inconsistency was negatively related to creativity. In other words, at higher PNS, participants exposed to schema-inconsistency were significantly less creative, than those exposed to a schema consistent target. However, the analysis also revealed 2.60 (0.89 SD below M) as the second point of transition (B = 1.56, t = 1.99, p = .050). This indicates that for PNS scores from 2.60, to the lowest observed value (1.50), schema inconsistency was positively related to creativity. Controlling for moods did not alter our conclusions. In sum, similar to results in Study 1, facing schema-inconsistent targets elicited less divergent thinking when PNS was high, and more divergent thought when PNS was low.
This supports our hypothesis that the benefits of inconsistent information to creativity are contingent upon PNS. In addition, we showed that these effects are specific to the generation of divergent ideas, and to peoples' ability to switch between categories, but not to convergent information processing or repetition of ideas from the same categories. As in Study 1, the current study found no support for the possibility that the resulting uplift and decrease to creativity are merely due to a change in mood states.
General Discussion
From Leonardo Da Vinci to Steve Jobs, artists and innovators are often described as "thinking differently" (Sassenberg & Moskowitz, 2005) , or "defying the crowd" (Sternberg & Lubart, 2002) . Indeed, scientific inquiry into creativity (Ritter et al., 2012; Wan & Chiu, 2002) , management (Miron-Spektor et al., 2011), diversity (Crisp & Turner, 2011; , and culture (Leung & Chiu, 2010) , all suggests that circumstances which allow people to learn that things are different from what was initially expected, can foster superior creativity and divergent thought. But things that are odd and novel also tend to disrupt how people think and perform tasks, and are disliked by some (e.g., Leicht, Crisp, & SCHEMA INCONSISTENCY AND CREATIVITY
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Randsley de Moura, 2013; Mendes et al., 2007) . In light of this, it is important to ask whether inconsistencies evoke creativity in everyone, or only some individuals. Here we argued, and showed, that having one's schemata and stereotypic expectations violated can trigger divergent processing and promote creative insight performance. This happens, however, only among those individuals who are low in PNS. Among individuals high in PNS, we observed the reverse -these individuals became less divergent and flexible, and achieved fewer creative insights when confronted with schema violating information.
Mechanisms and Questions for Future Research
The present studies reveal that for creativity to happen, in contexts characterized by schema-inconsistencies, PNS needs to be low. However, they also provide the stimulus for further discussion about what aspects of PNS are responsible for the observed effect. One possibility is that people high in PNS dislike schema-inconsistencies, and that this induces negative affect, which subsequently decreases divergent thinking and creativity. If this affectbased explanation were true, however, we should have observed more negative evaluations of stimuli, and perhaps also more negative moods, when high PNS individuals encountered inconsistencies. Instead, in the current studies the PNS -inconsistency interaction did not predict liking of the stimuli, nor participants' mood. Furthermore, controlling for mood as a covariate did not change the pattern of results in any significant way.
More likely is the process explanation described in the introduction. According to this rationale, high PNS individuals have a habitual preference for convergent thinking (and they do think convergently when fear of invalidity is low, see Rietzschel et al., 2007) , and this preference interferes with divergent thinking prompted by schema-inconsistencies. Because convergent thinkers generate ideas by going deep, and divergent thinkers generate ideas by being broad and thinking flexibly, these two thinking styles, when used simultaneously, do not mix well. Especially the tendency to rely on rules, prototypes, and stereotypes in SCHEMA INCONSISTENCY AND CREATIVITY 23 thinking, that seems to be preferred by individuals high in PNS, could disrupt the impulse to think divergently that has been activated by schema-inconsistent stimuli. Indeed, we found that when PNS was low, schema-inconsistencies lead to better insight performance, and increased divergent thought, but did not increase overall fluency or convergent thought.
When PNS was high, in contrast, inconsistencies decreased performance on insight problems and divergent thought, and did not influence fluency or convergent idea generation.
Since high PNS individuals prefer structure and convergent idea generation, a related issue is why there was no main effect of PNS on convergent thinking, not even in the schema-consistent condition. We note that that PNS only associates with increased convergent thought when personal fear of invalidity (PFI) is low (Rietzschel et al., 2007) .
Individuals high in PNS prefer structure, and prefer to generate ideas in a structured way, but structured information processing is easily disrupted, such as when individuals show a tendency to doubt and deliberate. We did not measure PFI here, and future research could explore the possibility that the current finding that schema inconsistency undermines divergent thinking and creative insight performance especially among individuals that are high in both PNS and PFI.
Theoretical contribution
The findings reported in this paper enhance our understanding of how schemainconsistencies and PNS influence creativity. First, they address the apparent contradiction between social cognition research on the one hand, and creativity and diversity research on the other, with the former suggesting a decrease in cognitive functioning following schemainconsistencies, and the latter suggesting an uplift in creative cognition. Although these two literatures seem to lead to different conclusions, our studies suggest that both research traditions are in fact right. We have shown, that schema inconsistencies can both increase, as well as decrease people's cognitive performance, and to get a better grasp of that dynamic we SCHEMA INCONSISTENCY AND CREATIVITY 24 need to consider individual differences. It would be good if future studies explored whether situationally induced need for structure (e.g., manipulated via time pressure) has the same effect.
Second, our study highlights the importance of a more fine-tuned understanding of the various processes that underlie performance. Specifically, in Study 2 we showed that uplifts and detriments to performance in the face of schema-inconsistencies are specific to divergent thought, but not ideational fluency or convergent thinking. This means that inconsistencies do not increase peoples' motivation or the speed with which people generate ideas (fluency), and that they do not make people think in a more careful, step-by step manner (convergent thinking). Instead, inconsistencies lead people to think 'out of the box' -consider many categories and switch between them rapidly -when PNS is low. Considering this processdivergent thinking -allows us to make predictions beyond creativity research. For instance, divergent thinking benefits creativity. However, one could also imagine that it would not be helpful, and could even be detrimental, on tasks that require a careful step-by-step approach, such as intelligence tasks that capitalize on analytical and deductive reasoning. It would be useful for future studies on the link between inconsistencies and cognitive performance to explore such fine-tuned process questions.
Lastly, our research extends past work on the role of PNS in creative endeavors.
Specifically, from past research we know that people high in PNS are not that creative, unless they can achieve creativity via deeply exploring a narrow set of semantic categories.
However, even this occurs under a limited set of circumstances. High PNS is associated with originality (via convergent thought) only when individuals are not concerned about getting things wrong (low PFI). In addition, several environmental variables can hinder their performance: people high in PNS are less motivated and less satisfied with their work in the absence of close monitoring and clear role definitions (Rietzschel, Slijkhuis & Van Yperen, SCHEMA INCONSISTENCY AND CREATIVITY 25 2013) , and they tend to assume work strategies that are not conducive to achieving divergent thinking and creativity (Slijkhuis, 2012) . Individuals low in PNS, on the other hand, display more creativity directly as a function of decreased structure in the environment: they are more creative and innovative given informational, rather than controlling performance feedback , and in the absence of close monitoring . For these individuals the additional advantage is that they are not overly attached to rules and structure, allowing them for more freedom in divergent idea generation (Slijkhuis, 2012) .
Extending those findings further, we have shown that in the presence of schemataviolation PNS is detrimental to divergent thinking and creativity, while in the presence of schema-confirming information PNS is unrelated to either of those measures (including convergent thought). This observation contributes to the PNS discussion in two important ways. First, it extends support for the notion that low PNS individuals have, in general, a harder time generating ideas: environmental variables that disrupt structure (i.e., the schemainconsistent prime in our experiment) tend to undermine their divergent and creative performance, but environmental variables that provide structure (i.e., the schema-consistent prime) are not in themselves sufficient to elicit convergent thought. Second, it suggests that for optimal performance of both low and high PNS people, there needs to be a fit between individual differences and the environment. Environments that provide consistency, clarity, and predictability of roles, and that in addition decrease peoples' fear of invalidity, could be, according to what we currently know, optimal for individuals high PNS. Predictability and lowered fear of invalidity would allow such individuals to get at creative answers via convergent, persistent information processing (also see Dual Pathway to Creativity Model;
De Nijstad et al., 2010) . Environments that provide autonomy and inspire non-schematic thinking, on the other hand, should be optimal for fostering divergent thought SCHEMA INCONSISTENCY AND CREATIVITY 26 and original ideas in individuals low in PNS. However a mismatch between people's levels of PNS, and the amount of structure in the environment, would likely disrupt the idea generation process, as we have observed in the case of high PNS individuals exposed to inconsistencies.
Practical Implications
On an applied level, our findings speak to researchers and practitioners interested in the different ways and conditions that foster superior creativity. As representatives of this field have uncovered, creativity can be fostered when peoples' beliefs about the laws of physics are challenged (Ritter et al., 2012) , when individuals adapt new cultural norms (Leung & Chiu, 2010; Maddux, Adam, & Galinsky, 2010) , or when they are compelled to embrace paradoxical (i.e., inconsistent) mental frames (Miron-Spektor et al., 2011; Wan & Chiu, 2002) . Our findings suggest that such effects are contingent upon individual differences and that in people high in need for structure schema-inconsistencies may backfire, paradoxically, decreasing creativity. This conclusion is essential for practitioners trying to apply empirical findings to creativity training: inconsistency can inspire creativity, but only when individuals are ready to embrace it. Dealing with motivational concerns and environmental variables that may induce a need for structure (e.g., time pressure) is an essential first step in preparing ground for the violation of expectations.
A similar implication applies to diversity theories investigating challenging diversity -social diversity characterized by cross-cutting group membership (Crisp & Turner, 2011) . This research stresses how one of the key aspects of modern diversity is that it is crosscutting, i.e., it allows individuals to enter groups that they previously had no access to, leading to the erosion of diversity fault-lines. This research argued that exposure to such challenging diversity brings about not only decreased prejudice, but also generalized benefits in the form of more divergent, flexible and creative thought (Crisp & Turner, 2011; Vasiljevic & Crisp, 2013) . Our findings are in line with this idea, but with the caveat that such benefits are contingent upon need for structure. This means that observations of individuals belonging to cross-cutting groups (e.g., a Moroccan professor, a female engineer) will promote superior creativity only when perceiver's need for structure is low, rather than high. This finding can raise awareness of the optimal conditions that need to be ensured before counter-stereotypes and schema-inconsistencies are introduced. To eliminate such bias, we dropped participants who took extremely short (8, 10, 12 & 13 min.) and extremely long (63, 74, 78, and 441 min.) to complete the questionnaire (time M = 30.71, SD = 14.13). Inspecting the data case by case revealed that participants with extremely short responses entered nonsense words on the creativity task, and continuously pressed the same button on personality questionnaires. Including these participants, the interaction term on creative insight was significant: (B = -1.06, t = -2.04, p = .046).
2 This technique has considerable benefit over traditional pick-a-point approaches (e.g., probing the interaction at +/-1SD from M, or the 10 th , 50 th , and 90 th percentile), because it removes the need for arbitrary decisions on what constitutes "low", "medium" and "high" levels of the moderator. Instead, this method can indicate the exact point on the continuum of the moderator at which the relationship between the dependent and independent variable becomes significant. Because of this precision in establishing when given effects occur, the technique is increasingly popular (e.g., Bushman, Giancola, Parrott, & Roth, 2012) . Although not further discussed, it is of note that including this manipulation in our regression models did not alter the significance of the focal results. 5 Because of univariate outliers and a positively skewed distribution, repetitions, divergent, and convergent items (but not switches) were first winsorized and, when this did not improve the distribution, square root transformed (Tabachnick & Fidell, 2007, pp. 60-116) . The interaction terms reported here are significant regardless of this transformation. 
Study 1
Study 2 Study 2 Figure 1 . Whether schema-inconsistency increases (or decreases) creativity depends on PNS. At higher PNS schema-inconsistency decreases insight performance, divergent items, and switches. At lower PNS schema-inconsistency increases creative insight performance, divergent items, and switches. PNS is negatively associated with creativity in the inconsistent condition, but the positive association in the consistent condition is not significant. Note the differences in PNS measurement in Study 1 (scale 1-7) and Study 2 (scale 1-6).
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Figure 2: Examples of experimental stimuli used in the schema-consistent (A) and schemainconsistent (B) condition (Study 2).
